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Description 

The invention relates to a process for the preparation of middle distillates from a mixture of carbon 
monoxide ^hydrogjn ^ ydrocarbons from a Ha /CO mixture by contacting ^ 
temperature and pressure with a catalyst is known in the literature as the F'^^^P 80 .^"^^" 
synthesis process. Catalysts frequently used for this purpose contain one or more metals of the iron group 
• Sgether with one or more promoters and a carrier material. The products ttat can be prepared by using 
these catalysts usually have a very broad molecular weight distribution and in addit.on to ' branched a nd 
io unbranched paraffins, they often contain considerable quantities of ^^Z^^^tSZ^ 
compounds. Often only a minor portion of the products obtained consists of middle distillates. Not only the 
yield of the gas oil obtained, but owing to the presence of the afore-men .oned olefins and 
oxygen-containing organic compounds, its cetane number is unsausfactory, as we II. Consequentiy _the 
direct conversion of HJCO mixtures according to the Rscher-Tropsch process is rather an unattractive 

is route for the preparation of middle distillates on a technical scale. - 

In the present patent application the term "middle distillates" is used to designate hyd ocaAon 
mixtures whose boiling range corresponds substantially with that o the kerosme an d gas o il fractions 
obtained in the conventional atmospheric distillation of crude mmera oil. ^■^'•^"^•J" 
mainly between approximately 150 and 36<TC, with the fractions boihng between about 200 and 360 C 
20 usually being referred to as gas oil. ^ «* 

Discovery was recently made of a class of Rscher-Tropsch catalysts which have Jhe W™"* 
yielding a product in which only very small quantities of olefins and oxygen^ntaimng °^ a " ,c 
compounds occur and which consists almost entirely of unbranched paraffins, whrch Pa raffin s to a 
considerable extent above the middle distillate range. Owing to the h.gh normal P™™^*°^ n *£™ 
and the low contents of olefins and oxygen-containing organic compounds of this product J*ie gas oil 
present therein has a very high cetane number. It has been found that the hlgh-bo.l.ng part of this product 
cTS conlerted in high yield into middle distillates by hydrocracking. The feed chosen to be hydrocractaxi 
fe at least the part of the product whose initial boiling point lies above the final bo.hng point of me heaviest 
middte distillate desired as final product The hydrocracking, which is characterized by a very low 'hydrogen 
consumption, yields a product in which, owing to the high normal paraffins/isoparaffins rat o, tire gas o 
Sas ^highcetane number. The cetane number is one of me most important qual^ crtena for a^gasoU 
when it is to be used as fuel for diesel engines. The gas oils used for this purpose are generally composed 
by mixing gas oils having a high cetane number with gas oils having a low cetane ^umber In vie* _o f the 
ample availability of gas oils having a low cetane number-such as cycle oils itemed as by-product : in 
catalytic cracking-end the limited availability of gas oils having a high cetene numbeMhere '3 an urgent 
need for the lattergas oils. According as a gas oil has a higher cetane number it will be a more valuable 
Sg component for the preparation of diesel fuels, since such a gas oil enables larger amounte of 
Inferior gas oil to be taken up in die mixture and nevertheless enables the cetane number required in actual 
practice to be attained. In view of the fact that the above-mentioned two-step P/ocess offers the "opportunity 
of preparing gas oils having a cetane number higher than 70. whilst the gas oils that are used as dfeser fee 
should have a cetane number of 40-50, rt will be clear that the two-step process is excellently suitable for 
the preparation of valuable mixing components for diesel fuels. _,..„,„. „, 

The Rscher-Tropsch catalysts used in the first step of the two-step process contain silica, alumina or 
silica-alumina as carrier material, and cobalt together with zirconium^titanium-i and/or ^ m ' um as 
catalytically active metals in such quantities that the catalysts wnta.n 3-60 pbw cobalt and 0.1-100 pbw 
zirconium/titanium and/or chromium per 100 pbw carrier material. The catalysts are prepared by 
deposition of the appropriate metals onto the carrier material by kneading and/or m PJW™«™* 0 £ u £™ 
information on the preparation of these catalysts by kneading and/or impregnation reference maybemade 
to Netherlands patent application No. 8301922, recently filed in the name of the Applicant, in wh.ch there is 
also given a description of the above-mentioned two-atep process for the preparation of m.ddle distillates 

fr0m Until^cenH^tS"two-step process used to be carried out as follows. The H^O mixture used as feed 
was contacted in the first step at a pressure of 20-30 bar with the cobalt Mte ^5 UbSeq r a 'Sy;^^ 
reaction product was separated at atmospheric pressure into two fractions, viz. a Cs fraction and a f raction 
comprising the remaining reaction components, viz. Of hydrocarbons, water, carbon dioxide and 
unconverted carbon monoxide and hydrogen, finally the C 8 * fraction, together with added hydrogen, was 
contacted in the second step at a pressure of about 130 bar with a catalyst contaimng one or more noble 
metals of Group VIII supported on a carrier. In this respect reference is made to for instance Austrian patent 
371 794. As regards this embodiment of the two-step process the following may be observed. 

Although in the preparation of middle distillates according to the two-step process the , partol ^the 
product of the first step whose initial boiling point lies above the final boiling point o the heavKSSt middle 
distillate desired as end product will suffice as feed for the second step, thusfer the total C* <Ww«Mhe 
product of the first step was used for the purpose, since under the influence of the ^catalytic hydrotreatment 
the quality of the gasoline, kerosine and gas oil fractions therein had been found to improve. 

The high pressure used in the second step was thusfer thought to be necessary on account of 
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disaooointing results obtained when carrying out the second step at a lower pressure. This may be seen 
from the following experimental results obtained in working up the product prepared by Expenment 13 of 
NeSeriands patent application No. 8301922. Contacting the C.* fraction of *.s product together w. h 
hvdrJflen at a temperature of 300°C and a pressure of 130 bar with the Pt/SiOa-A^O, catalyst used in 

s Kmem 20 of said patent application led to a product whose 200-360'C fraction had. a high normal 
SSffinsTsoparamns ratio. A repeat of this experiment at a pressure of 20 bar and 
Sons preduced a decrease in the yield of 200-360X fraction as well as quite a <^H"£^™£ 
paraffins/isoparaffins ratio of this fraction. The latter phenomenon in particular is h, ^ u ^'™" e 
viewof the accompanying decrease in cetane number. In order to raise the yield of 200-360»C fraction. 

to Ex^r^ent20was reP Ledat20bar,butusingalowerspaceveloc^ 

be achieved a yield of 200-360°C fraction corresponding with that obtained in the experiment using 130 
bar but it led to yet a further decrease in the normal paraffins/isoparaffins ratio of the fraction. 

' As remarked hereinbefore, the two-step process was thusfar carried out by separation at atmosphenc 
pressure of the C 5 * fraction from the product of the first step prepared at a pressure of 20-30 bar, and 

>s processing of said fraction together with hydrogen in the second step at about 130 bar. The assumption 
mat by the choice of the H^CO molar ratio of the feed for the first step and the reaction condrt.ons of the 
first step the quantity of hydrogen present in the product of the second step can be so regulated that this 
product contains sufficient hydrogen to carry out the hydrocracking in the second step led to the Question 
whether it might be possible to carry out the present two-step process in senes-flow' . which would 

20 considerably bring down the cost involved in the process. As already known, carrying out a two-step 
orocess in "series-flow" involves using the entire reaction product of the first step— without components 
being removed therefrom or components being added thereto-as feed for the second step which is 
carried out at substantially the same pressure as the first step. 

Although in view of the cost involved carrying out the present two-step process in series-flow- s 

25 much to be preferred to the procedure adopted thusfar, there are two aspects which raise considerable 
doubt es to its practical possibilities. The first is the pressure. When the process is earned out in 
"series-flow", the second step should be carried out substantially at the same low pressure as the first step. 
As seen from experiments conducted earlier, a reduction of the pressure in the second step results in a very 
severe drop of the normal paraffins/isoparaffins ratio of the gas oil. The second aspect concerns the 

30 composition of the feed for the second step. When the process is earned out ?enes-flov/ the total 
reaction product of the first step is used as feed for the second step. In this connection itshould be token 
into account that generally no more than 1/3 of the reaction product of thefiretstep consiste ofC, J™*on 
while the remainder consists of water, C,-C 4 hydrocarbons, carbon diox.de and unconverted hydrogen 
.and carbon monoxide. In consequence of the development pf the- Fischqr-Trop^h reason 

3S <CO+2H„-*-CH i -+H 2 0) the reaction product of the first step contains more water than hydrocarbons, 
ewressldby weight. In view of the composition of said pioduct-in particular the large amount of water 
present therein-it is very doubtful of course whether the noble metal catalyst used in the second step will 
still be able to bring about the desired conversion. 

In spite of the expectations regarding the practical possibilities of the present two-step process in 

40 "series-flow", which, on account of the above observations, were bound to be negative, an experimental 
investigation in that direction was nevertheless carried out Surprisingly. In this investigation tv was not 
only found that carrying out the two-step process in "series-flow" leads to a yield sim.larto that obtained in 
the two-step process carried out in the conventional way. but also that the gas oil produced in senes-flow 
has a much higher normal paraffins/isoparaffins ratio. An explanation of this surprising result possibly be 

« found in the fact that the composition of the feed for the second step is different In addition to the C. 
fraction and hydrogen which are present in the feed for the second step when the two-step process is 
conducted in the conventional way, this feed now also contains C— C 4 hydrocarbons, carbon monoxide, 
carbon dioxide and water. Apparently the presence of one or more of these components in the feed has so 
favourable an influence on the normal paraffins/isoparaffins ratio as not only to offset the afore-noted 

so adverse effect of pressure reduction on the normal paraffins/isoparaffins ratio of the gas oil, but even to 
enhance this ratio considerably. 

The present patent application therefore relates to a process for the preparation of middle distillates 
from a mixture of carbon monoxide and hydrogen, in which a H s and CO conteming feed is contacted in the 
finTstep at elevated temperature and pressure with a catalyst containing 3-450 pbw cobalt and 0.1-100 

55 pbw of at least one other metal chosen from the group formed by zirconium, trtaniunv a ^ch7 m .um per 
100 pbw silica, alumina or silica-alumina, which catalyst has been prepared by kneading and/or 
imprecation, in which in a second step the complete reaction product of the first step h ? subverted to a 
hydrocracking treatment by contacting it at an elevated temperature end a pressure which corresponds 

eo sXtentially with that used in the first step, with a catalyst containing one or more noble mete s oi Group 

60 vlllsupported on a carrier, and in which the HJCO molar ratio of the feed and the reaction conditions of the 
fiist step are so chosen that the reaction product of the first step contains sufficient unconverted hydrogen 
for carrying out the hydrocracking reaction in the second step. 

In the process of the invention it is preferred to use in the first step the cobalt catalysts which form the 

es subject matter of Netherlands patent application No. 8301922. These are catalysts which satisfy the relation 
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(3+4R)>— >(0.3+0.4 R), 
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Whe L=the total quantity of cobalt present on the catalyst expressed as mg Co/ml catalyst, 

>o ^Cre'p^^^^ 

□referably carried out according to one of the three procedures mentioned hereinafter 

P aJfiSt Sbalt is deposited in one or more steps by impregnation and subsequently the other metal is 

15 is is syarirs ssssi - «— — * *e ^ ^ » 

^nte ^STJS^ is given to the use of cobalt cata.y^ = ining 
15-S) pbwS per 100 pbw carrier. The preferred quantity of other metel present in he otatti £te ysts 

20 de^ds on thewavin which this metal has been deposited. In the case of catalysts where first cobalt has 
ioosited on the ranie™ followed by the other metal, preference is given to catalysts containing 
□T^bTottfermS feMOO pbw carrier. In the case of catalysts where first the other metal has been 
SJ^o^alS2!!5 by the cobalt, preference is ^^gV^SS^£ 2 
the other metal per 100 pbw carrier. Preference is given to «rcon.urn as *e^ ^ e r*^ a ™*^Z££ n 

25 carrier material. In order to be suitable for use the cobalt catalysts should J^J^JJJ*^^ 
may suitably be carried out by contacting the catalyst at a temperature between 200 and 350 C with a 

hydrogen-containing gas. catalyst is used which preferably 

In the process according to the invention, in the second W ,„ on a 

contains 0.1-2%w, and in particular Examples of 

30 carrier. Preference is given to catalysts containing P^num oi .Pf™^, te of Groups ,, r , H an d IV. 
suitable carriers for the noble metal cata hfatt«»amo ^ SK^«2i^3dU such as silica-alumina, 
such as silica, alumina, magnesia and rircoma and also o m ^ re J b ^™ | 0 cata ,^ t8 a re silica-aluminas, 
silica-magnesia and silica-zircoma. ™?^™ZVr2 J£ carted ouTat a temperature of 125-350»C 

particular of 10—75 bar. oreoaration of middle distillates according to the 

Ha /CO m^^^^'f^tS^Si torn aT^cVrbonaceous material such as coal, or 
invention can very suitably be obtained, starting from •""JJ^tormlng or partja , oxidation. In the 
starting from light hydrocarbons such m i natural ^'^^^^ the choice of the reaction 
process according to the invention th * ^ ™ la I reaction Product of the first step contains sufficient 
conditions in the first step should be so chosen ^^'f^^onln^e second step. Since the H^CO 
unconverted hydrogen for carrying out the Mrocra^ng reason ^ s ^ ordi to the invention, in 
consumption ratio of the present cobalt catalysts is about 2. in toe .P™ 8 ^ to 8 use Hyc0 mixtures 
those cases where the highest possible CO conversion is *^ * t >J\ the oresent process is a feed which 
having a H^O molar ratio higher than ,2 <^^«gW^£ S^haTng a rVCO molar 
can be obtained in the steam reform ng of al ga «£h«h yield £ invention available is a 

ratio of aboutSasiswelljmown. H ^J^J* *! 2 *• HJCO molar ratio of said feed can be 
rVCO mixture having a fyCO molar ^°.^.. 2 °' '^."^^such an increase of the H^CO molar 
increased preparatory to contacting the feed wrth the l%l*£™^T<*rbon monoxide, mixing with a 
ratio may be brought about by. inter alia, addition o ^tXSTKdto »e CO-shift reaction. Optionally 
hydrogen-rich HJCO mixture or ^^f9 n ^ZS^^Z> of the process of a physical 
the CO^hrft reaction can be earned out i " srtu byj °" « ™£eto subject low-hydrogen synthesis 
mixture of a CO-shrft catalyst and the cobalt catalyst, ft » - " J£^ r ^Vd mo iar ratios. The reaction 
gases to the process according to ^the lj n ^^ fi ^^Wfo^nly partof the hydrogen available to 

SSSSSfnTe" ISESSS^^ some ™ mw m 

^bS^**^ two-step processforthe preparation ^J^^S^^^ 
whichtave been prepared tor instence coal heavy 

the invention can also very suitably be used as P art .,^f^?™ P s ^ 0 i e f ^ step partially converted into 
mixtures. In the latter case the HJQO 0 o^Safning organic compounds, 

substantially aliphatic hydrocarbons, aroma ^J^^^ 

p £ d M 3CCOrdin9 t0 *■ inVenti ° n - 
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The invention is now illustrated with the aid of the following example. 

6X1 Two Co/Zr/SiO, catalysts (Catalysts 1 and 2) were prepared by impregnation of a silica carrier with 
s solutions of cobalt and zirconium compounds. In each impregnation step there was used a quantity of 
solution whose volume corresponded substantially with the pore volume of the earner. After each 
impregnation step the solvent was removed by heating and the material was calcined at 500°C. Catalysts 1 
and 2 were prepared' as follows. 

io Catalyst 1 (=Catalyst 9 of Netherlands patent application 8301922) 

One-step impregnation of a silica carrier with a solution of cobalt nitrate in water, followed by one-step 
impregnation of the cobalt-loaded carrierwith a solution of zirconium nitrate in water. Catalyst 1 comprised 
25 pbw cobalt and 0.9 pbw zirconium per 100 pbw silica. For Catalyst 1 L was 98 mg/ml and S was 96 m /ml 
and consequently l/S was 1.02 mg/m 2 . 

15 

Catalvst 2 <=catalyst 2 of Netherlands patent application 8301922) 

Three-step impregnation of a silica carrierwith a solution of zirconium tetra-n-propoxide in a mixture 
of n-propanol and benzene, followed by one-step impregnation of the arcomum-loaded earner with a 
solution of cobalt nitrate in water. Catalyst 2 comprised 25 pbw cobalt and 18 pbw zirconium per 100 pbw 
20 silica. For catalyst 2 L was 97 mg/ml and S was 100 m J /g and consequently US was 0.97 mg/m . 

Catalyst 3 (=catalyst used in experiment 20 of Netherlands patent application 8301922) 

Pt/SiCV-Al a O, catalyst comprising 0.82 pbw platinum per 100 pbw earner. 14.6%w of the earner 
consisting of alumina and 85.4%w of silica. 

25 

^Pd^SiOa-AlsjOj catalyst comprising 0.3 pbw palladium per 100 pbw carrier. 41 %w of the carrier 
consisting of alumina and 59%w of silica. 

30 Wrmrban J^JJJJJ used jn nine experiments (Experiments 1-9) in the preparation of- hydrocarbons 
from mixtures of carbon monoxide and hydrogen. Before being used Catalysts 1 and 2 were reduced at 
250°C in a hydrogen-containing gas. 

3S Experiment 1 (=experiment 13 of netherlands patent application 8301922) 

In this experiment a Hj/CO mixture having a HJCO molar ratio 2 was contacted at a temperature of 
220°C and a pressure of 20 bar with Catalyst 1. The composition of the reaction product obtained is given in 
Table I. 

40 ^n these experiments the C.* fraction of the reaction product obtained by Experiment 1 was contacted 
at 300°C and at various pressures and space velocities with Catalyst 3. The conditions used in these 
experiments and the results obtained are given in Table II. 

45 Ex P*J m JJ t A erime|)t a Hj/co mixture hav j n g a HJCO molar ratio 3 was contacted at a temperature of 
204°C and a pressure of 20 bar with Catalyst 2. The composition of the reaction product obtained is given in 
Table I. 

so Experi ments 6i jjjoj^ ^ ^ fraction of the reaction product obtained by Experiment 5 was contacted 
at 300°C and at various pressures and space velocities with Catalyst 3. The conditions used in these 
experiments and the results obtained are given in Table II. 

55 Expenment 8 g hjcq mixturi naving a Hl / C0 molar ratio 3 was contacted in the first step at 204°C 
and a pressure of 20 bar with Catalyst 2. and subsequently the total reaction product of the first step was 
contacted in a second step at a temperature of 300°C and a pressure of 20 bar with ^Catalyst ■ 3. The C s 
fraction of the product of the second step contained 44%w gas oil boiling between 200 and 360X. which 

60 gas oil had a normal paraffins/isoparaffins ratio of 10.5. 

Experiment 9 ..„ 

This experiment was carried out substantially in the same manner as Experiment 8, the differences 

being: 

55 a) temperature in the first step: 225°C, 
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b) temperature in the second step: 320°C, and 

gas oil (from 6.1 to 2.3 and from 6.4 to 2.5. respectwely). 

TABLE I 



20 


Composition of the total reaction 
product prepared by experiment No., 
expressed in g 


Exp, 1 


Exp. 5 




V 


100 


100 


25 


C-, — c 4 


20 


31 




H a 


4 


20 


30 


CO 


42 


19 




C0 2 


4 


2 




H 2 0 


• 149 


165 


35 


Gas oil content (200— 360°C) of 
C 5 * fraction, %w 


30 


31 


40 


TABLE II 
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50 



55 



Experiment No. 
Temperature, P C 

Pressure, bar 

Space velocity, g • g -t • h" 1 

Yield of gas oil (200— 360°C), 
%w on feed 

Normal paraffins/isoparaffins 
ratio of gas oil 



2 

300 
130 
1.2 
46 

6.1 



3 

300 
20 
1.2 
40 

2.7 



4 

300 
20 

0.6 
46 

2.3 



300 



130 



1.2 



44 



6.4 



7 

300 
20 

0.6 
44 

2.5 



Claims 



i.Aprocassforthe preparation of midd. e disti^ 

60 characterized in that a H, and CO containing feed ^^^^SXSS^OOm metal chosen 
pressure wfth a catalyst compris ng 3^0 pbw cobaka^ 
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comprising one or more noble metals of Group VIII supported on a carrier, the HJCO **2 
and the reaction conditions of the first step being so chosen that the reaction product of the T,rst jtep 
contains sufficient unconverted hydrogen for carrying out the hydrocracking reaction in the second *ep 
2 A process as claimed in claim 1, characterized in that in the first step a catalyst is used which satisfies 
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Whe [«the total quantity of cobalt present on the catalyst, expressed as mg Co/ml catalyst 

been prepared by first depositing cobalt in one or more steps by impregnation and subsequently 
depositing the other metal in one or more steps, also by impregnation. 

4 A process as claimed in claim 1 or 2, characterized in that in the firet step a cata yst « «^^ h J™ 
been prepared by first depositing the other metal in one or more steps by .mpregnation and subsequently 
depositing cobalt in one or more steps, also by impregnation. . . » 

5 A process as claimed in claim 1 or 2, characterized in that in the first step a catalyst is used which has 
been prepay first depositing cobalt in one or more steps by kneading and subsequently depositing the 

other metal in one or more steps by impregnation. .u- i „^«r e t« ! » 0 ,, n /. a t a i««*isused 
6. A process as claimed in any one of claims 1-5. charactenzed in that in the first step a catalyst is used 
which comprises 15—50 pbw cobalt per 100 pbw [carrier], 

7 ATrSSSas claimed in any one of claims 1-3. 5 and 6 characterized m _ tort 
catalyst is used which has been prepared by depositing first cobalt and subsequently the other metal, and 
which comprises 0.1—5 pbw of the other metal per 100 pbw earner. . 

8 "procasfas claimed in any one of claims 1. 2. 4 and 6. characterized in that ,n thefi«t step , acatelyst 
is used which has been prepared by depositing first the other metal and subsequently cobalt, and wh.ch 

^rote^ 

W ^0.Ap?^ 
which contains silica as carrier. 

PatentansprGche 

Berthmnggebrechtwiid.derSbiseoG^chtst^ » . 100 

anderen Metalles. ausgewahlt aus der ?«s Z.rkon, u jJJ^^3^ JR r Laly- 

Gewichtsteile Siliziumdioxid. Alummiumoxid oder Sil ziumdioxid^uminiumowDenH, , 

55 verwendet wird, der der Beziehung 



L 

(3+4R)>— ><0,3+0.4R) 
S 



60 



»1g££Lm*.~*** ^ 1 ^»^ m rSL"SKSr''3 c °""' Ka, " v8a ""' 

65 dem Katalysator vorliegenden Gesamtmenge an Kobalt 
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3. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet daB in der ersten Stufe eir J^vurtw 
verwendet wird, der dadurch hergestellt worden ist, daB zuerst Kobalt in einem oder tn mehreren Stufen 
durch Impragnieren abgelagert und hierauf das andere Metall in einem oder in mehreren Schritten, 
gleichfalls durch Impragnieren, abgelagert worden ist v^w^m 

4. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB in der ersten Stufe em Katalysator 
verwendet wird, der dadurch hergestellt worden ist, daB zuerst das andere Metall in einern oder in 
mehreren Schritten durch Impragnieren und anschlieBend Kobalt in einem oder in mehreren Schritten, 
gleichfalls durch Impragnieren, abgelagert worden ist. i^w, ea * rtP 

5. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB in der ersten Stufe ein Katalysator 
verwendet wird, der dadurch hergestellt worden ist daB zuerst Kobalt in einem oder in me £ r *™^ 
durch Kneten und anschlieBend das andere Metall in einem oder in mehreren Schritten durch 

,mP J 9 vS^ 1 bis 5. dadurch gekennzeichnet daB in der ersten Stufe ein 

Katalysator verwendet wird, der 15 bis 50 Gewichtsteile Kobalt je 100 Gewicht^e.le Trager enthalt 

?! Verfahren nach einem der Anspruche 1 bis 3, 5 und 6, dadurch gekennzeichnet, daB in der ersten 
Stufe ein Katalysator verwendet wird, der dadurch hergestellt worden ist, daB zuerst Kobalt und 
anschlieBend das andere Metall abgelagert worden ist und der 0,1 bis 5 Gewichtsteile des anderen Metalls 

je 100 Gewichtsteile Trager enthalt . . . . ^ Cfirfo 

J 8. Verfahren nach einem der Anspruche 1, 2, 4 und 6, dadurch gekennzeichnet daB in der ersten Storfe 
ein Katalysator verwendet wird, der dadurch hergestellt worden ist daB zuen* ^^^.^ u ^ 
anschlieBend Kobalt abgelagert worden ist und der 5 bis 40 Gewichtsteile des anderen Metalls je 100 
Gewichtsteile Trager enthalt . . . . n . . ^^ an Qtn 

9. Verfahren nach einem der Anspruche 1 bis 8, dadurch gekennzeichnet daB in der ersten Stufe em 
Katalysator verwendet wird, der Zirkon als das andere Metall enthilt 

10. Verfahren nach einem der AnsprOche 1 bis 9, dadurch gekennzeichnet daB in der ersten Stufe ein 
Katalysator verwendet wird, der Siliziumdioxid als Trager enthalt. 



Revendications 

1. Precede de preparation de distillats moyens a partir d'un melange de monoxyde de carbone et 
d'hydrogdne, caracterise en ce qu'on met en contact une charge contenant H 2 et CO dans la premiere eta pe 
a une temperature et une pression 6lev6es avec un catalyseur comprenant de 3 £ 60 parties en poids de 
cobalt et de 0,1 a 100 parties en poids d'au moins un autre metal choisi dans le groupe forme par le 
zirconium, ie titane et le chrome pour 100 parties en poids de silice, d'alumine ou de silice-alumine, lequei 
catalyseur a ete prepare par petrissage et/ou impregnation, et en ce que dans une seconde etape ou 
soumet ie produit reactionnel complet de la premiere 6tape & un trartement d'hydrocraquage en le mettant 
en contact h une temperature et une pression eiev6es qui correspondent essentiellement a celles uti ilisees 
dans la premidre §tape, avec un catalyseur comprenant un ou plusieurs metaux nobles du groupe VIII sur 
un support, le rapport molaire HJCQ de la charge et les conditions reactionnelles de la premiere 6tape etant 
choisis de maniere telle que le produit reactionnel de la premiere etape contient suffisamment d hydrog6ne 
non transforme pour conduire la reaction d'hydrocraquage dans la seconde etape. 

2. Procede selon la revendication 1, caracterise en ce que dans la premiere etape on utilise un 
catalyseur qui satisfait a la relation 

L 

(3+4R)>— >(0,3+0,4R), ou 
S 

L=quantite totale de cobalt present sur le catalyseur, exprimee en mg de Co/ml de catalyseur, 
S-aire de surface du catalyseur, exprimee en m 2 /ml de catalyseur, et 

R=rapport ponderal de la quantite de cobalt deposee sur le cataJyseur par petrissage a la quantite 
totale de cobalt presente sur le catalyseur. 

3. Precede selon la revendication 1 ou 2, caracteris6 en ce que dans la premiere etape on utilise un 
catalyseur qui a ete prepare en deposant tout d'abord du cobalt en une ou plusieurs etapes par 
impregnation puis en deposant Tautre metal en une ou plusieurs etapes, egalement par impregnation. 

4. Precede selon la revendication 1 ou 2, caracterise en ce que dans la premiere etape on utilise un 
catalyseur qui a ete prepare en d6posant tout d'abord Tautre metal en une ou plusieurs etapes par 
impregnation puis en deposant du cobalt en une ou plusieurs etapes, egalement par impregnation. 

5. Procede selon la revendication 1 ou 2, caracterise en ce que dans la premiere etape on utilise un 
catalyseur qui a ete prepare en deposant tout d'abord du cobalt en une ou plusieurs etapes par petnssage 
et ensuite en deposant I'autre metal en une ou plusieurs etapes par impregnation. 

6. Procede selon I'une quelconque des revendications 1—5, caracterise en ce que dans la premiere 
etape on utilise un catalyseur qui comprend de 15 ft 50 parties en poids de cobalt pour 100 parties en poids 
de support 

7. Procede selon I'une quelconque des revendications 1—3, 5 et 6, caracterise en ce que dans la 
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premise etape on utilise un catalyseur qui a ete prepare en deposant tout d'abord ie cobalt puis I'autre 
metal, et qui comprend de 0,1 a 5 parties de I'autre metal pour 100 parties en poids de support 

8 Procede selon Tune quelconque des revendications 1, 2-4 et 6. caractense en ce que dans a 
premiere etape on utilise un catalyseur qui a ete prepare en deposant tout d'abord I'autre metal puis le 
5 cobalt, et qui comprend de 5 a 40 parties en poids de I'autre metal pour 100 parties en poids de support. 

9, ProcedS selon I'une quelconque des revendications 1—8, caracteris6 en ce que dans la premiere 
etape on utilise un catalyseur qui contient du zirconium comme autre metal. 

10. Procede selon I'une quelconque des revendications 1—9, caracterisS en ce que dans la premiere 
etape on utilise un catalyseur qui contient de la silice comme support. 
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